Replication origin of the Bacillus subtilis chromosome determined by hybridization of the first-replicating DNA with cloned fragments from the replication origin region of the chromosome.
The replication origin (ori) on the Bacillus subtilis genome was determined by the hybridization between the first-replicating DNA region and the cloned fragments from the ori region. The first-replicating DNA region was labeled specifically by [3H]thymidine in the presence of an inhibitor for DNA polymerase during a synchronous initiation of the chromosomal replication by germinating spores starved for thymine, and isolated by a sucrose density gradient centrifugation. Most of the labeled DNA molecules are small in size (up to 1000 bases long). The 45-kb ori region was cloned first in a lambda Charon vector and then subcloned in pBR vectors. Restriction fragments from these cloned DNAs were purified by electrophoresis in agarose gels. Only one region within the 45-kb ori region shows strong hybridization with the first-replicating DNA. Restriction fragments from this region were cloned in a phage M13 vector and separated into complementary strands. Hybridization of the labeled DNA with these cloned single-stranded fragments revealed that one site of the ori is located in each strand and they are some 2-kb apart from each other. Replication starts from these sites and proceeds inwards to pass each other.